Real-time PCR assays for detection and quantification of aflatoxin-producing molds in foods.
Aflatoxins are among the most toxic mycotoxins. Early detection and quantification of aflatoxin-producing species is crucial to improve food safety. In the present work, two protocols of real-time PCR (qPCR) based on SYBR Green and TaqMan were developed, and their sensitivity and specificity were evaluated. Primers and probes were designed from the o-methyltransferase gene (omt-1) involved in aflatoxin biosynthesis. Fifty-three mold strains representing aflatoxin producers and non-producers of different species, usually reported in food products, were used as references. All strains were tested for aflatoxins production by high-performance liquid chromatography-mass spectrometry (HPLC-MS). The functionality of the proposed qPCR method was demonstrated by the strong linear relationship of the standard curves constructed with the omt-1 gene copy number and Ct values for the different aflatoxin producers tested. The ability of the qPCR protocols to quantify aflatoxin-producing molds was evaluated in different artificially inoculated foods. A good linear correlation was obtained over the range 4 to 1 log cfu/g per reaction for all qPCR assays in the different food matrices (peanuts, spices and dry-fermented sausages). The detection limit in all inoculated foods ranged from 1 to 2 log cfu/g for SYBR Green and TaqMan assays. No significant effect was observed due to the different equipment, operator, and qPCR methodology used in the tests of repeatability and reproducibility for different foods. The proposed methods quantified with high efficiency the fungal load in foods. These qPCR protocols are proposed for use to quantify aflatoxin-producing molds in food products.